INTRODUCTION
EXAl\;IINATION OF actual uniformity field trials shows that the ordinary analyses of variance of such trials give erratic results both from the standpoint of errors of the first kind and errors of the second kind. An error of the first kind is made when we say that a difference between varieties exists when, in fact, there is no difference. An error of the second kind is made when we say that no difference exists when, in fact, there is a difference. Monte Carlo simulations of uniformity trials, theoretical models, and detailed scrutiny of real trials indicate that island-like fertility levels with random elements whose variabilities depend upon the fertility levels a.re realistic and greatly disturb the validity of the conventional analyses.
Concern over the adequacy of the conventional model for the analyses of field trials has been expressed for a long time (Baker, 1941) . Attempts to clarify the difficulties have been made by Baker (1952) and Baker and various coauthors (1944 Baker and various coauthors ( , 1949 Baker and various coauthors ( , 1950 Baker and various coauthors ( , 1952 Baker and various coauthors ( , 1953 Baker and various coauthors ( , 1957 Baker and various coauthors ( , 1961 . In general, it has been found that errors of the first kind may be over-or underestimated and that the same is true for errors of the second kind. There is a distinct tendency for fertility levels to occur in the form of islands that cannot be assessed well before the results are observed. The variability of the observed responses depends on the fertility level.
This paper presents further Monte Carlo results concerning possible disturbing elements present in actual trials that are not realistically allowed for in the presently used mathematical models. Also, a brief indication of the possibility of more realistic mathematical models is given. (1952) and regarded them as three randomized blocks of 19 varieties for seven of the years. One hundred random assignments of varieties were made. The mean yields and standard deviations of 57 plots are given. This table indicates considerable variation in the year-to-year behavior of the conventional F-test for significance of varieties as far as errors of the first kind (a-errors) are concerned. Table 2 considers the behavior of some of the years listed in table 1 with respect to errors of the second kind (f3-errors). Real differences were applied to varieties for the years 1925, 1930, 1934 . The magnitude of the real differences is indicated by the value of Tang's cpo For a complete discussion of cp see Baker and Roessler (1957) .
ACTUAL FIELD TRIALS
The years 1925 and 1934 behaved as expected under the conventional model, but in 1930, significantly fewer errors of the second kind were found than expected.
Results for 25 actual 9 x 9 latin squares are listed in table 4. These results for the a-error situation seem to be different from the normal conventional model as given in its first line. Baker et al., 1952) are given.
EFFECT OF UNIFORM FUNDAMENTAL ERROR DISTRIBUTIONS ON a-ERRORS
Since the actual data considered in the previous section indicate considerable possible deviation of field trials from the common normal-error distribution model, it becomes of interest to pinpoint the cause of failure, if possible. To examine the possible effect of distortions of the fundamental error distribution, we considered an extensive set of quite different distributions by Monte Carlo methods for 6 x 6, 9 x 9 and 12 x 12 latin squares. These results are given in tables 3, 4 and 5. The populations I, II, III, IV and V are given in detail by Baker (1958) . These populations are composed of two normal populations and are distinctly non-normal. Considerable disturbance of the Fdistributions was achieved by manipulation of the error distributions, but perhaps not enough to account for the observed failures for actual field trials.
EFFECT OF DIFFERENCES IN FERTILITY LEVELS AND ERROR VARIANCES OF SUBPLOTS
Uniformity field trials, when differences in fertility levels of subplots are not included in experimental error for two randomized blocks with t\VO subplots each, have been discussed by Baker (1952) . Selected ordinates for systematic and randomized procedures for seven pairs of values of the parameters mIla and m 21a for the corresponding F-distributions are given in table 1 of this paper. These parameters measure the inequality of the fertility levels of ventional F-distribution than is the Fdistribution for a systematic procedure.
In the present study, we permit the variances of the yields in the subplot to vary as well as the fertility levels within the subplots. We express the extent of the differences between the variances by means of a parameter r. Tables 6, 7, 8, 9, 10, 11, 12, 13 and 14 give the F-distributions corresponding to 9 columns of table 1, Baker (1952) , for r =-0.9, -0.5, 0.0, 0.5, 0.9. The F-distributions for r =0.0 in these tables are the same as for table 1 in the previous publication except for computing errors, mainly for columns 5 and 9. All of these tables except 10 and 14 are symmetrical with respect to plus and minus values of r and hence the columns for negative rare omitted.
It is seen that far greater distortions in the F-distributions are possible with the present model than with the previousone (Baker, 1952) .
The details of the development of the present model are as follows .
As in Baker (1952) , two randomized blocks with two subplots each shall be considered, and in place of the standard mathematical model,
(1) i = 1., 2 and j = 1., 2, where the random parts, E:i/S, are assumed to be distributed independently as N (o,u), we shall assume that~ij is the "true" unknown fertility level in the jth subplot of the ith block and that our mathematical model is
where the Xij are independently distributed with zero means and variances proportional to~ij.
If we apply the conventional analysis of variance, \ve obtain If we set F = (Zl/Z2) 2, then, by using equation (16), page 5, of Baker (1932) , and transforming to a new variable, we have 
SUMMARY
Actual uniformity yield trials are examined with respect to errors of the first and second kind, and it is found that the use of the conventional mathematical model may assess very poorly the probabilities involved. Very different fundamental error distributions were assumed, and Monte Carlo results were obtained by electronic computer methods. The F-distributions were somewhat robust under these models. The mathematical model was then changed to permit fertility levels to vary from subplot to subplot and also variability to vary from subplot to subplot. With such a mathematical model, it is possible to get greatly distorted F-distributions which exhibit many of the characteristics of actual field trials.
In general, it appears that actual field trials may grossly over-or underestimate the probabilities of errors of the first kind and the same is true for errors of the second kind. When errors of the first kind are less probable than expected, then the probability of errors of the second kind is greatly increased.
